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(57)Abstract: 

PROBLEM TO BE SOLVED: To properly and optically 
compensate a liquid crystal cell having a bend alignment 
mode and to obtain uniform and preferable display 
characteristics in a liquid crystal panel plane. 
SOLUTION: In the optical compensation sheet having an 
optically anisotropic layer formed from discotic liquid 
crystal molecules and a transparent supporting body, a 
polymer film showing 20 to 70 nm retardation Re, 70 to 
400 nm retardation Rth and <1.5° standard deviation of 
the angles of the slow phase axes is used for the 
transparent supporting body. 
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■ : 

(I) Re= (nx-ny) xd 

(II) Rth= ( (nx + ny) /2-nz} xd 

Kf« n x it, mwzmfommmwmfacDmtftm 

X$>K> ; n zti, aW$#tt0ff*£lRl©JB»r* , t** 
[0 0 14] (17) T^Xnf^y^ffltf&ttS^?*^ 

»*Lfc3t*s»ttji, aw^jftfc agftHK wt 
mmm. n *LTaw««M0jwre«tf&n 

T^SfcRfflfl&K-C&oT, »B3a«W, TIBS 
(I) fcj: 0 £»£ti;g. R el/^-f->3^1 0 
71S7 0 nmOlBBt&D, TIBS (II) t<fcD>£*£ 
ftZ>Rth\s$— x— v'a yffitf 7 075514 0 0 nmOlB 

at&o, fit, wmn&owm&pi. 5° « 
m<D¥mj5fatmyem<Dm.mm t ©4-r a 
lammm. ■■ 

(I) Re= (nx-ny) xd 

(II) Rth= { (nx + ny) /2-nz} xd 

•efeD ; nyfi, SB^^ffirtOjtfflf4^[p](D®Sf^ 
T'fe 0 ; n z f±, m®%ft#<Dm&ftfo<D®mT*2o 

o i^lt, da, auK»*ojp*-e*s] o 

[0015] (is) fflM&mtmytmtomvmm 
®mmt>\ Tibs (i) (a^imRei/^-f 

-'✓ayftfl 075H7 0 nmcDfBBt&O, TIBS 

(II) t<fc0£8£ft3Rthb*-f f ->'3:/ffi#7 0 
71j54 OOnm<D§EBt&0, *LT\ jlfflfl&ftgcD® 
*WB£tf l . 5 ° IXTX&Z # U v- 7 >f ;U Afr 5> 4 

a9iftita0affitt0¥J3£fi£&^®a&tt£ 

l^* (17) tlBS<DtlP3<Ift« : 

(I) Re= (nx-ny) xd 

(II) Rth= { (n x + ny) /2-n z} xd 

[s*, nx«, aw£8#®rt©affiitfi#isi©/a#T^ 

x&o ; nyti, aw5^®rt©iiffiili^i5i©®*f^ 
*) ;^lt, dti, aw$l$*off*-e*s] . 

[0 0 16] (19) KElfijt- FOfflfr&A'&J: 
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#> afifiam «m *LTaw««Ktfc©jifc 
wim#tmffl&£<D®<Dmwummt>\ ^n^n, t 

IBS (I) fcJ:!)£«2ft5ReU*— r-fayetf 
1 075H7 0nm©?BBt&0, TIBS (II) t<i:D£ 
«£ft§RthU*— r-^3>ffi#7 07i§54 OOnm 
<DfBBt&0, *LT, WmA&omMM&l. 5 

10 0 ^T-e*s#uv-7Y;i/A*^ao, m&.ftfo<o 

■fSilliMfcj&B : 

(I) Re = (nx-ny) xd 

(II) Rth= ((nx + ny)/2-nz) xd 

[S#, nxa, aH$^ffirt®affitt£ftojB&r* 

7*0 i nyli, aH£ftttffirt0affi1ft#fi0jB8T* 

T-*t) ; n ztt, a^Jf#o»**iRioJiSf*-e* 
0 ;^LT, d«, aW5J*ftoffS?**] o 
20 [0017] (20)^> FElRlt- Ko»ft-fe;i/* J; 

rat, f^xnf^ y^afttt^^s^jaLfc*** 
*tta*j:tfaiffia»fl*»6**«*i*«i/- h taw 

««IlfctfE«SftTfc»>, WffifflftoZxmffflKL 
®h\ ZnZft. TIBS (I) ti9ti«n«ReU 
^-f-i/H^P 1 075317 0 nm©®Bt£D, T 
IBS (II) tJ;0S«^nSRthl^^-f f -v'3>fii* ,s 
7 07iS4 0 0 nmO«Ht*9. fit, SffilttftS 

30 ©attpastf i . 5 ° jxtt'* 5 # <;•=?- 7-T ;!/ Afr 5 

40, aW$»#oaffl«KD¥i^!FlRli:ffl3tllloaffl«l 

t<D&?ftm<Dmftmtf3° wTt43«fc5tEB£ft 

(I) Re = (nx-ny) xd 

(II) Rth= |(nx + ny)/2-nz) xd 
[S4>, nxfi, #V^-74)\shmfo<DWrmiifa<D 

l5fa<F>mmx*&K) ; nzii, ,-K'Jv-7-r;l/A(D|p* 
^(pJO®»f^T**0 ;^LT, d«, 3j?'jv-7-r;l/A 
40 (DmtX&Z] o 

[ooi8] (2D aws^tawfiasifc^ra- 

0^';v-7-C;l/AT'*§ (1 9) Sfctt (2 0) tIB 

©afflttftsoappaafcH:, ttaosui^^ (09* 
if, #yv-7>obA0g#2fiq!) 1 1 ojisoaJSfflm 
■e»^Lfca«ifti:©fts (i ojS) owpffls«]ft« 
■r-So i o^<DSJ^<imti, 7>c;i/A©4i^ip]i?iiraiiS 
tia^-rso *^#t^i>r, nsHfiKsiow 
50 axis) j imffimffmxtK&ijfaz. zlx rmm& 
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(transmission axis) J tejgj®^#ib*:£&S7}[p];& 
[0 0 19] 

%>o mmzM&tLT. ufi-T-i/3>mtmm®p} 10 

FEIrFE— F©® B B B ^/l«^£7^i$Jcli{I 
Co o 2 o] 

[f8HB©£»©JBIR] [«S^»IH©S*«lK] 01 
^> FElSot- F©«S-b;H'iK:*»SEl^««* 

ElRMH-fe;W4, _L»R (14 a) i:TS« (l 4 b) 
©lfflfc«Stt{b£& (11) *SALftlli*tt4. 20 

vm^m^-tMcmm-rm^mt^ (id 

(4, HI8fclE©R**S2rtt**r-r5o SiSHz;i/©±S 

fi (1 4 a) fcTS^ (14 b) 14, ZtlZtU EIpJ!£ 
(12 a, 12 b) i^ffijl (13 a, 13 b) 
So EfflffittWRttAttft? (1 1 a~l 1 j) £E(pJ 
£*3«ai**rr*. RD(iE[R]^©vlfy^fRlT^ 
So fcSHttfcttiSIMt^? (l l a~l l j) 

^Win-rsafigswrso KEifti«ai-fe;u©9iiint 

lfi(14a) «©##«ffitt#y ( 1 1 a~ 1 1 e) 30 

tTM& d4b) «©#«?aaitt^ ( 1 1 f ~ 1 1 

j ) tit, HHHteiBofltfc (±Tttmc) fcElp]-r 
3o Sfc, SS (1 4 a, 14 b) i£#©#««ffltt# 
f (lla« lib, 1 1 i, 1 1 j) 14, {J(?7k¥7? 

iRitEiRiu fcft-fe/^jfettcfcttffltfttt^y did 

~1 1 g) (4, S{^Sjt^|P]fcEfS]-r5o 01©ont 

BiftnmEtfiSJi^fc, Ife(14a, 14 
b) fiftOffttHKAttg? (11a, 1 1 j) 14, lit* 
7k¥tcElRlLfcSS-p«So 3cfc, «ft-b;l/**a5©# 
tt«Stt»? (lie, 1 1 f) t4, (J^SEtcElRlL 40 

fc $ * 5 o ®e amMc «k d Ei^*^fk-r § © a , 

»IRi:«S-b;l/**»i:©*l!Bk:fil[B-r*#«» H ltta 
? (1 1 b, 11c, lid, 1 1 g, 1 1 h, 11 

i) cne.(4o f f ©*5®<t o tssicEfi*- 

LfrU f£ B B B -fe;KD±S« (14 a) foawfiga 
tt#y (1 1 a~l 1 e) fcTfflfi (14 b) {ll©#tf 

® B B B 14^ (i i f~i i j) tt>\ nnmc&om 
ic (±T*tfwc) icmfatzztit. o f f (DVtmtm 

[ 0 0 2 1 ] 0 2 14, *P3ffl)t«*^-r«SHT?**. 50 
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0 2 ic*?ffiHmx,mt, f^3fY7 

(3 1 a~3 1 e) mfcLtcft^mfiftM (3 
1) , 3t*JI*tt**r*aBH3a*» (3 3) fcj:tfll 
ftJI (3 4) ©ilM5S5o 0 2 fc^-Tfll PJflBtt* 

«, Tt^s^tti (31) tmmnftf* (33) i:©H 

fcElPj« (3 2) **tf3. f-fXar^yi'JSfitt^ 
? (3 1 a~3 1 e) tt, 

iSW3a*ft (3 3) ©St^LT^LT^So RMffi 
££8rf*Sii:©IHI©ft£ (tS**ft) «, R«ttfl:£*fc 

EiRiii^e)©ESi^iiiD-rsfc:#oTiiiiDL-rv>5o ¥ 

J3M&ft{4, 2 071;S5 0 o ©$BHT'feScli:*W$L 
ffi©SIFftSfc*JMI*«L<i^±^a. $fc, 

&5\<Hm&<DH±zm±tzimt>&Zo 02-^4, 

TW-Xar-r (3 1 a~3 1 e) ©RH 

ffi©£$l (NL) ^^SJt^S'ME^L/c^fq] (P 
L) <D¥m\ EfRlJl (3 2) OJVZ/fljfa (RD) 
4:R¥fr©BII«tc4So f-fXnf^ y^ffofMi^?© 
R&iS©&i!S©3(8£8#®^©IEI^©¥i373 6l 3 
HJ!£}#ft (3 3) ©ffiftiiflffi (SA) £©££«, H 
H6tyc4 5° W&Cfctf#i:U\ *■©£&£«:, ft 
HflBtfficHiliefcfc^T, E(p]Jl (3 2) ©v£> 
^(bI (RD) fci§IB$##©ffirtiIffi|||| (SA) t<D 

(e) ^hkw{c4 5° iz%z&?icmBttii£& 
v\ ^^tc02Ttt, jaw5«f» (33) ©ffi^afflii 

(SA) ilil^M (3 4) ©ffiF*9Siili (TA) 
H Jpfrt ft § £ 5 KSH&fttt i: ORtfK t ^E» L 
T^*o (3 3) OftftWm® (SA) «, 

(3 4) OSrtSi^llfi (TA) t±, HMlJi:LTjS)feM© 

[ 0 0 2 2 ] 0 3 14, FEIr]^- F©^ B B B S^Sg 

FEfo]fg B B B -tr;l/ (10), ^ B B B -t;l/©MWcE«^n/c 
-^©ffiP3<H)feS (3 1 A~3 4 A, 3 1 B~3 4 B) 
fe<fctf/^y^v^h (BL) frP,&3 0 ^>FE(r]^ b b b 
(l 0) 14, milc*Lrc®&*Mcm%tZ>o m 
ft-b;U (1 0) ©±T©-7tr>^lRj (RD 2, RD 

3) t4, ra-arfti T'fe^o mnmytrnt, %n 
■b/i/ (i o) ^a^rtt* (3 1 a, 31 

B) , m&&# (3 3 A, 3 3B) fecfca*{i)tll (3 
4 A, 3 4 B) tfC<DmiCffi§2tlT^Zo 

1 (3 1 A, 3 1 B) <Df^X3r^7^i B B B tt»??: 
Erp)$*§/c46©5kry^fp] (RD1, RD4) (4, 
Wffit-5?g B B B -b;U©ve'>^7a(R] (RD2, RD3) i: 
ttS¥fT©TOc^5o BU^L/c<fc9t, f^nf^ 
v^ttfttt^O^lfyySlBj (RD1, RD4) (4, 



> 
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mwzz> a m&fflt (3 3 a. 3 3 b) (omnmrn 

KSAl, S A 2) &&Zfffiyem (3 4 A, 3 4B) 
OBSrtaiStt (TA 1, T A 2) Hu f^Xnf-fy^ 
mMfrOvZyf-fifa (RD 1> RD4) 

ftli (3 4 A, 3 4B) {J, SrtjS&tA (TAK TA 
2) tf5^{cit£f §<fc5 (?ux-a;l) KEMtti 

[o o 2 3 ] m 4 ti, KEipj^e- KOf&H^gg 

-r^^fc, ^yFffi(p]?g B ^-tr;l/ (10) ^ f^Xnf 
^>y^?« B B B 14^?^e>^Lfc^S^14® (3 1 A, 
3 1 B) £ft^Jl^tt£W^Sjg^£J$tt (3 3 A, 3 

3B) ttimmLT, K^mzmm-rzo K^mx&s 

(3 1 A, 3 1 B) Of^nf^ >y^fK B e H 14^?^rE 
ipJ^-eSfc&O^trv^lSl (RDK RD4) $ 
B%-fe;l/(D7lfy^[o] (R D 2 % RD3) ttiK^T© 
H9$£^-f3i;, s<> KgE(R)$ B B B -tr/l/ (10) £>M B B B 
14^?i:^S77l4® (3 l A, 3 l B) Wf-fXn 
x^y?® B B B 14#7£#*f/S (a~c, e~g) LT> 20 
ft^«Kc*i«"f£o f LT, ^ KElfllftft-b/l/ (l 
0) *^g|5(DllS6D{c:SiI{cE(p]LTl^?g B B B tt^^ 
fi> MBJ§58# (3 3 A, 3 3 B) O^M^tt*^ 

(d, h) tzzoimmztix^Zo awsd$ 

W (3 3 A, 3 3 B) (CffiALfcfgRti. i§(B£Jt#© 
7^H7j14fc: d; 0 £ C &Jg#ftMft RT?fc §o 
[0 0 2 4] [#U"7— 7>T/l/A©U$r-7*--$'3>' 
fit] #'Jv-7^/VAOR e U*— r—>3 >ftfcJ:tf 

Rthu^— r—>3yffitt, ^n^tu tihs (i) & 
£tf (in tst?ns. 30 

(I) Re = (nx-ny) xd 

(II) Rth= { (n x + n y) /2-n z} xd 

S (I) *<fctf (II) fCfcl^T, nxte, 7^/l/Affift 

S (I) fcJ:tf (II) fc*5^T> nyft 7^/1/ A 

BSrtojtfflWi^iR] (®#f*WR/bi:a*#iRi) ©a#f* 

a£ (ID fCfcl^T, nzfi. 7-C/l/AcD/P#7J 
IrJCOHSt^T'^So S (I) *5<fctf (ID Kfcl^T* d 

[0 0 2 5] *^T*fi, #U v-7^;I/A<DR e l^* 40 
-f-i/a^ 1 Onmi 0 nm, ^LT, Rthb* 
—r-^a >ffi*7 0 0 n mlcmffitZ* $ B B B 

a^Bt«fcrtto^»a^ttsKU v-7^/l/A£{£ffl 
•f3l§^ 7^;l/A£>RthU2— r-v'3y<B«7 071) 
S2 0 0nmT'fe5ilWSU\ iM&£a3SBfc- 

-<;I/A(DRthb^— r— v'3>ffiti 1 5 075H4 00 n 

JSJfr^ (A n : n x-n y) (i, 0. 0 0 0 2 57}h1 

0. 0 00 8 8T*fc£Ci:#$?t;U\ Sfc, i8W3tJ* 50 
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#Off*^|Rjoa®#f* { (nx + ny) /2-nz) 
t±, 0. 0 0 0 8 87^310. 0 0 5 T'££ £ L 
l/\ 

[0 0 2 6] V-7-T;l/AOilffi«|ftfi]aw$j$ 
ftiirtfc:feit*jlffl«i©ftlStt, #'Jv-7-f/bA<£>@ 
ff77iR]^S*^ (0° ) fcU 3itgfi6i:S*^o^-r^ 

£IE#**li*ttH;i5flM&#Wifc U S¥^[Rj{cS#-T 

3° VCf-e&%zttfft£L<, 2° fiCFT?&-5<:£tf 
££>fc:$?$L<, 1° JKT^fcSC U\, 
il*§itt8 JtO¥^ffic077fp]*affi$4O¥^7J[Rl £ £»f 
5o ilffillflftJgcD^liMtt 1 . 5° JKTTSS 

ZttfW£L<, 0. 8° fiTFT*** 
L<, 0. 4° JKT-e**Cfctf*fc#SU\i 
[0 0 2 7] [jH'JV-7-T;1/A] *»^tCffll/>*#«; 
v-7-f;l>Ai:LTH\ Jtaa^8 0%«±"e**# 

/l/At LTti, ttrttc* D»B0W»?HLfc < l^fcotf 

//U#;l/*y**Uv- 7-hv, J SR ($0 
CO ; ■e*/7, B#-tf*> («o si ; -t?**«y*7>, 

B*Hf^-> (ft) Si) ££tf#U^;M*^y U-h 

»^6WTOflgWBI*iSi»-rSo KJRil?ft«, 2 (-tr 
;bo-X7-tr-h) , 3 (-fe;l/P-x7atr**- 
h) $fc:t±4 (-b;l/n-77f-U-h) V&ZCttftff 
SLi\ ■t;l/D-xx^x;l/tLrf±-fe;l'n-7>7-trr 
-h*WL<, ^-OMi:LT(i, ~77-fc^;M?;l/n- 

7fej;t; h u r-b^iz-b^o-x^if tf^w e>nSo -t 

;l/a-77-trf— h 7n feT^-^- hWn-X7tf 
- h 7^ U- h Ode ^ ft®£|gfl§»xXrrt'*ffl^-C fc 
HRfc, -b;l/n-77-t7 1 -KD2, 3, 6cDtI< 
^Stt3>»<D^gO 1 /3^ot^fc^gB^n-St> 
» T*«=S: < , 6 (ftzkttSofiHftfi^/h* < * 
5 0 *^T'{±-t;l/D-77-br-hO6{fi7KltS(0B 
2, 3ft£Jt^T£WS?tf$?3:U\ ^ft<D 
P^JS^WLT 6 ftOTkB&gtf 3 0 %JK± 4 0 %J-XT7 

'>/us-e«ft*nr^*ct^»SL<, Mtcti3 i% 

;l/n-77-tr-htO6fi7-7;US©S^^0. 8 8 

fiWfcJK*» 3 W±©7 S/;l/ST*^ S 7a If ^x;i/g, 
7^n-C;l/S, ^UD-C/l/g, ^>7--r;bS, 7^'Jd 

iHStt. NMR^<};oT*«6§^T*f -So *%^<0-fe 
;I/D-77-b7 1 - h t LT\ »M¥ 1 1 -5 8 5 1^ 
^<OgSS^0 0 4 3-00 4 4(Cie®^nTV^^ 
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Ml. ©&#*fO 0 4 8-0 0 4 9{Cf2«£*lTVv5£ 
fiScfi»j2. ^LTSiW§0 0 5 l~0 0 5 2t|B®^n 
T^Z-Bt&M 3 ©^Tftik: £ 0 f#5>tift-b/l/o-X7 

[0 0 2 8] 3t*fflfllS/- hWLfflliliS 
fi, BE^2gl$©jSj®^©±llfCcfc3k©T'&'K if^FtC 

it, ^vt^-tYfr^mkLxisK), Lfr^m&^m io 

iWUfi^tf^ Wo c corsage J: 0 
tfgfbfscfctf raaSK©a*2^j ©fg3OTT*& 
fttt^jmBf - h ©B3SS fcttifi«8tf iSiiMr/l/l: fetid 

«tto«*A7j ^r^J-r^^ti. 3t**MI^-hfcJ» 

\t\ mmm&tf^XW-kLTlt, t;Vo-X7t 20 
x-h {0. 2 2W/ (m- c C) I , {g®jg#Ux^b 
> <0. 34W/(m-t)| , ABS {0. 3 6W/ 

(m-°C) } , h {0. 1 9W/ (m- 

°C) } «ll^o aHfcfrU^ytf'Jv-Tf&S, Z 
EON EX {0. 2 0W/(m-°CK B#-tf*> 

(tt) m . Z EONOR {0. 2 0W/ (m • t) , 
B*4f*> , ARTON (0. 2 0W/ (m 

•t), JSR (tt)IO U\ 

[0 0 2 9] ±ffio^Wft1«tt4:, 
LT, *fEW<D#Uv-7>T;l/i*i:LTtt, »fbfi#5 30 
9. 07^316 1. 5%-e$>^flU-7.T-t7—hy-( 

STM:D-8 17-91 (-b;l/D-X7-trx- Ml© 

urns) lasifZTttMtmowfeiszzfttnim 

Oo #yv-7^/l/A<DSfeg¥i$S^S (DP) 

f±, 2 5 0&L±?$>Z£i:t>W£L<, 2 9 0tt±t*fe 

Mn (MwttHm^l^f*, MnimW-mftTM) © 40 

<DmtLrit. l. OTiSl. 7T^SCi:W$L 
<U 1. 6 5T*&3c£:#2 6fc:$?a:l,<, 

1. 471S1. 6-p£«C£tfJ|fctf$U\ 
[0 0 3 0] [l/^-f-i'H^l #^-7^ 
/l/i»©l/*-r-»>3i/*!18-r;5;fc«K '>&<££>r 

±#mt LT^ffl-r^o #';^-7^/l/A£LT-tr;l/o 

ti, -t^a-XT-bx-H OOMagPfc^LT, 0. 50 
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0 17!rS2 0H«»O«iBTffiffl"rSo EWRffc^Hi 
(i, -b;l/D-X7-bx-h l OOHaSPfcWLT, 0. 
0 5 7iMl 5M»OilT«fflncW$l<, 

0. lTiSl 0MgB©«H1»fl!ffl , raci:*^6ti:» 

[0031] ^mmmtimmt, 6 mm or fcfcs, 

^raJg^fcLTtt, J«KF, CflKKJK 

v?^ym, \£v*&ym> X7i?y&$s&xf i , 3, 
#ym. y?ym. ft7i>i t?o-;n, **-9- 

1, 3, 5-h'J7^>WJL<, ^y^ysfej; 
tfi. 3, 5-hyrs>y«#*5fcj?*u\ ^Sfii 
fb^ftrti:, '>&< £&-o©i, 3, 5-h'JT^y^ 

[0032] ^sasfb^tt^-rs^ffaaiioftB. 2 

75S2 0T**SCfctfi?$L<, 27!>Sl 2T*&3<l£: 
tfiOffSK, 2 7iS8T^SCi:A^e,(cj?$L 
<, 2 71S6TfcSCfcjWRfc#£U\, ro©5?#j& 
JBdS^Mfftt, (a) «f^H*»J«-rS^ (b) 
W£&-zm*Z%fe*£XS (c) «S«*^LT«S^ 

^T't=&^) o ^TOi, (a) ~ (c) ©v-rn 

[0033] ( a ) <Dmiam cr ojM±©^s«as©ii 

^> 7)l*Uym, 7ityhb>l 7yhv-fey 

7-t^-7^U>^ i^uyi, -<y 

f*7i>«, jyWJym, ^y x /**W-)i> 

*)/vym, i/ysvym* *s*?vym. yz^v 
ym. 77-viSym. titww-jim. rtvisym, 
7xfyh'j^E +f>fyl, 7xt^a, 7 
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xvym, ^F-;«, ^y9**VV->v& ^y 
Vf-rv-iim. <yv-<^^v-)m, ^yVhvr 
y-)vmss&x$*;vymwizL\<\ a) <d%&£ 
a, ~^<D%mwm<Dmmm?m<Dm&T»&% c turn 

[00 3 4] ( c ) ©aiSSt > roc^flioM 

^^^■rscfcAw^Li^ mmma, r^uy io 
T7l/^r^l^>S. 7^-uym. -co-, -o 

-NH- -S-£fctt^ft£©3B^fr-a-T-&3 



c 1 


-co-o- 


c 2 


-CO-NH- 


c 3 


-7)V*Vy-0- 


c 4 


-NH-CO-NH- 


c 5 


-NH-CO-O- 


c 6 


-o-co-o- 


c 7 


-o-7>i*uy-o- 


c 8 


-C0-7;l/7xuy- 


c 9 


— C O-T/V^-l/y-NH- 


clO 


-CO-T/l^r-Uy-Q- 


ell 


-7/M^y-c 0-0-7/1^1^-0- co 



-7)^]yy- 

cl2 : - 0-7;l/*U>-C0-0-7;^l/>-0- 

co-7;i/+uy-o- 

cl3 : -0-C0-7/l/*b>-C0-0- 30 
cl4 : -NH-CO-7;^-by- 
cl5 : -0-0 0-7/1/^x1^;/- 

[0035] ^mmm^^mmmit, mmm^Lx 
^ttj;i\ m&mvmiat, wfym^ (f, c 

K Br, I) % t Fn+->/K #/l/#*v//k ->7 
A 7^ A -hn, x/l>*, 
t-f/k ?]s4b\ 7)l*>im. 7/l/7x/i,g, 7/1/* 
x/l/g, B§JKSe7i>;I/S> flgflfiS^/l/**^ 7/1/ 
xi*>/g, 7)^^-yfi)^-^m, 7;l/n+>/*;l/^ 
-;l/75/S, 7/l/*/l/^*g, 7;l/*/l/7./I/*-/l/ 40 

fll)K^7=KS, J^B£l£x/l/*y75Kg, 
B&75/S, Hlte&B&^/W^,!^ ffifKS£B& 
7/l/7r^/l/g ltJ3^B&*WF3*5£t;#7f# 

[0036] TJi^tmommm? mt, 1 8 

3C£tf#$Li,\, WR7;Mr;l/S <fc 0 &|gtf7/l/*/l/ 
mcomWZ L < , a^7;I/+;l/S^#t»$ L^ 0 
7/l/*/l/Sfi, ZZlcW&m tKa^X 

7/l/3*->g, 7/l/*/l/B&75yg) ££LT 
i^Tfccki,\> 7/l/*/l/g<D (B$7/l/*/l/g£-£t?) m 50 
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icte, y^/k x^/k n-7f-/k n-'v^vvk 2 
-tFn+->xf;K 4 -£/l/#4^>7^/k 2-*h 
JrisjLf-fris&Zf 2 -S^x^;I/7 57xf;V^tfn 
5 0 7/l/7^/l/g<DJ^i?llI?tSai, 2 7!>S8-?&.5c: t 
tf#£U\ H«7/l/^x;i/g X *) t^7;l/^r-;I/S 
<Dmm% L < , S^«7;l/yx;vs^#tc$f £ u>. 
7;l/*-/l/Stt, «6twai*WLTVT«iJ:V\ 7 
/l/^-rt/Sofflfctt, tTx/k 7U;l43«fctf 1 -'vH: 
7/l/*x/UgcDKitj!§i?iStti, 2J!,S 

<^Tfc«fcV\, T^+x^Soita, x^x;k 1-7 
[0 0 3 7] BJRilT^PSOKiHR?*^ 1 ftS 1 

0T»Sct*<&$u>„ Sgfl6^7^;l/S£DMfc{i > 7 
U\ flgB6Sl7S/;l/**5/SoMfctt, 7-b 

h*->*^*nso 7;b3*^asoflaw^HRtt, 1^ 

$g (R 7;I/3*->S) *#LTVTfc«fci/\ 7/1/n 
**>go (@^7;l/n+'>S^^ty) tWtett* y 

ti§o 7;l/3*^*;I/#-;i/JS©K*IS?a«, 2ftM 
1 OtfcSCiWJU^ 7;l/3+i/*;I/^~;l/S© 

^StiSo 7;l/3*S/*;l/#-^757S©RSRia : ? 

;l/^-;l/757S©e0fcli, ^ h+->*;U#-;l/7^ 7 
feJ:tfxh+J/*;l/#x;V75 7*^*n*o 

[00 3 8] 7;i/*;i/^*S©^*/i^lS(«, 1 7iM l 

Y^jixfrK-jimvmm^m^ 1 8 § 

7;l/+;l/X;l/*x;i/SOMt;:{is 
y^^x^fci^x^^X^^xyl/^sn-So , J3§ 

bs^7 5 Kgoeaarfsau 1 75s 1 o c t«» 

»SU\ flBf5]Sl75KS©ff!lfc:{4, 7-bh75KA^ 
StiSo JH&Sx;l'*>75 FXoKlKiK^Rtt. I7i 
S8T'fe§iii:AW$H/\ Hfle«x;l/^^75 KS© 
Wcfi, ^^>X;l/*y7= h\ 7^>7;V^>75K 

BJH7 ^ ySoSNRR^ati, l 7!jS l 0 T'&S C i: 

$f£Li\ mmmmm7^.ym<Dmiat, vt+hr^ 

7 x i/*x^;l/7 5 7 te^D* 2 -^;U^+i/x^;l/7 5 7 
tt> 27!;S 1 0 d Lv\ fiMjKSlB^*;!/ 



w 
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wmv M Ym^mmm^mit, 2 1 0 x ■$> 3 c t 

u ts&xs&w) /^sn^o u^-x-^h y 
±^Jo^?a{i, 3 0 0T^S8 0 0^?.i:i:^$ 

0 0 0-1 1 1 9 1 4^&$g, HU2 000-2 7 5 43 10 

t^&m, pct/j poo/02 6 1 s^mmmxc 

[00 3 9] [<K y v-7-f ;b AOtag] iXT. * U v 
-7-T;l/Ai: LT-tr;VD-7.7-t7 L - h 7-f/l/2,£ffl<^ 

1 2QX-T/K ^J^?IS[^3^Sl 2©^hy, K 20 
^?^37^S l 2 oxxf;l/feJ;t>M?W l 

ttm^L^o x-x;k yhyfcJ:Z>*x7x;Mi, ^ 
ttmm*GLX^Xt>&\,\ x-r;K ^hyfeilfi 

xt^kdWhIS or&fr-^ -o-, -co-«r>- 
coo-) o^-rn*^-oj^j:wt- s^tife, mm 

^-rn^©^His^#-r5fb^o^®Hrt 30 

X&ftlS£\,\ 

co 0 4 0] fitmiMT&tfdnm 1 zo^-T-nmcom 

*h+$/x*x 1, 4-iS***yy, 1, 3-^** 

h-;l/^#$ns 0 ^^t![^37^Ml 2©^h>5i 

hy, 9 Mvtwt h*s is^u^V/yis&xs* 

1 2 OxXx/l/^Ofllfcte, x^/l/*;M-K 7atf 40 
;I/*>M— K ^yx/WvM-K *x;l/7-fer- 
K xf /1/7-tf- hfeiaXyf ;V7tf - 

2-xh^->xf;V7tf-h, Z-*Y*i/3-Z;- 
;l/^J:t;2-7h*yx^7-;i/55»^n5o ^afy 
ftKfbzK^^^^Sti, l $ fc« 2 c tbW 
$L<, lt'^cttflt^LK '^fyitfflt 
7km<D/\u7yit, miiT*h%z.£ftft1fLL\ J \ Wf 

W&tt, 2 5 7!jS7 5t;l/%T*^-5iIi:^$ft L<, 3 50 
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07iM7 0*>l%X&5£ttf£<0&3:L<, 3 571jS 
6 5€r;l/%T&£il£tf£Pac$f3:L<, 4 07^116 0 

it, **s^ti^n y y{ t&nt7km*nnm^% 
zttfmt\,\ mnmctzzi^ tit, mmmm 
*<DWfy{tmit7m<Dm&tf 5 mm%*m l 
<it2nm%^m) x&zctttmmtZo mm. 

fc##su\ ~mmj,±.mwmm^m^Lxm^x 

[0 0 4 1] -MW^ffi-e-tr;l/n-7.7-trx-h?g?g 
^PMT't§o -WMtttiktlt, 0°CW±CDSS 

mit, mnovfr^y h^vxymcwfz f-7op 
m{t?m (.mctT-uytuvY) *m^%zt-hw% 

l 07iH4 0H»%#$n§<J;5tclig-r«o -fert/n- 
X7-fey-hO»t±, 1 07!)35 3 0M%T^SiIi:^ 
S5)t$?$LV\ cftli, 

(0 7i3l4 0 o C) T-tr;l/n-X7-trx-hi:W*l^i: 

mmiz, bQ&ts&mumikftTxMftLxt>m\ m& 
mat, tfru-xr-tT-h tmm®Mtzbu&mm 

if-r^o Apiisaii, mnit4o°c&L±.x&9, rzl 

<{±6 07^112 0 0°CX$>K). ^P>im^.b<lt8 0n 
Si 1 0°CT3&§ 0 

[0042] &j&ftitwmm$Lxfrt>%mc\tix 
t>£i\ %fz, m%%Mic&\Lxi>£\,\ mmmw 
xzs&oicMf&ztix^&i&mtf&Zo mmi37,m<o 
^m\m&*&\Lxm%*i}mt%iittfxzz> 0 $ 
tc, timic&z®m(DM%E<D±.&*mmLxi>j:\<\ 

$LV\ «9*tf x -»y>y h^^7<DftP^gS^fflV^ 

ira^s^i:tT*^5o m&ftmcmftmttmfx, n 
tittm^xMfttzzttfmLi\ mwmit, ^#§o 
mmicmtz>mz<D$><Dtfft£L\,\ m.nm<o^m^ 
it, %&<Dm<Dimz&%itzrct!), tmnzmfzz 
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[0 0 4 3] *^©-t;l/n-XT-fe-h?gfI (F— 

f So £ <rggffi2©sg (- 1 o~4 o°o -e#tl?§ 
SWc-tr;l/n-x7-fe- h *mft L&tf £>&4 fcSinS 

Tk£<, ^-?§^(DK±t^T'SSo -tr;l/D-x 
7-fe-r-h©»4, JiOii^Fffi: 1 0-4 0R«%# 

■r- h©»i, 1 0-3 0g»%-e&£ 

$U\ 56.^ M^wi&^s^©^^ 

[0 0 4 4] tg-a-tlfi- 10 0- — 1 0°C 
L<«-8 0— 1 0°C, ^5>tS : $L<{±-5 0— 20 
2 0°C, St$?$L<&-5 0 3 0°C) (c^a^n 

5o ismt. mz.tf. y^^tjx • (- 

7 5°C) ^JPLfc^x^^y^Un-yl/rg^ (-3 0 
— 2 0°C) tpT-mMT'^So <KD£?lO$%l?%t, 

-b/i/n-xT-bfr- h tmm®&<Dm-&mmittz B 

^5iS(±, #£PS££ft&i^v^y^i?<D?tJn©i§ 
£•(4, ^fc#i,^;l/n-X7^x-h^$©3|Sg#_k 

^©^aifififc: tfe?&aiSH*)si«iHi»si-rs c t-vm 

fiicT-tSo ^MSfi, iSWS£»3:U^ 10 00 

0 x/mmmm%.±mT*& d , 1000 v/mmm 
££ 0 ^aaaa, *^*M$&-$-si»s©2ififcs 

nn^o~2oot ($f*L<{io~i sou ££fc 

»SL<(iO~1201C, gfc$?£L<l40~5 0t) 

.feu SiSff'T'i&nSLrtxfc^o 

[0045] w±<D<fc^{cLT, m-ummmzti 

[0 0 4 6] }%tP®mmci3^Zlt, ftWmO&SlCZ 
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ipSB#coMJE-r 6 i: , »»i«iffl*jsiirr set # s 

5 0 iinBfe«fctf»E*£Sfrr3fcAfc:H:, ifffttgg§£ 

(Bfkfi : 6 0. 9 %, ttfiTiSS^'fi : 2 9 9) ^ 
fliJSOIffifcJ: <0 * l->l7-t7— h Wc®M Ltc 2 0 %M 

%<D®mit, ^j£Mmm.m%. (dso twt 3 

C ©^ttgfttf§te£igfi£t±* »SL< t*y;WB<E» 
Sfi^x 1 o"Cgfi©i&fi-e«#r«&g#2&.5o 

[0 0 4 7] HSiLfe-b^n-XT-bx-hJSa (F— 
T-h7-r;Wv&«f3o SfcF-Tte, tufe©P* 

— r-s/3^±»S!i«aain"rsci:^»$u\ f-7 
7j>i2±zmtf£rz<, mmm<D K-ra, 1 

0ftS4 0%, J;t)$f$L<ti 1 87^S3 5%££5J: 

t^Ttt, *H^FfF2 3 3 6 3 1 0#, [WI2367603 
(H2 4 9 2 0 7 8^, R2 4 9 2 9 7 7^, H2 4 
92978 (12607704^, IWI2739069 
^ ra2 7 3 9 0 7 0f, £B#fF6 4 0 7 3 1^, |Q. 
7 3 6 8 9 2 ^©£BJ33B», #l v 0S4 5-4 5 5 4^ 
114 9-5 6 1 4^, #MBS6 0- 1 7 6 8 3 4*1, H 
6 0-2 0 3 4 3 0^ 1^6 2- 1 1 5 0 3 5*f©3^ 

mKmmfi&So F-y«, s®sjs^io^t©f 

5»nfc7-r;l/A^F^A$fc{4A>F*^i(|^»?, s 

i o 0^5. 1 6 o o c*T«sa^x.fcissja^ 

felt. m±¥5-l 7 8 4 4^«fcffi«jb<*S. C© 

B£© F7A$/£:«M> K©3EffiiBSK4Bl/'»T Y-fft? 

[0 0 4 8] XftWT'imZtirctflU-XT-tT— b 
$»»fcLT©¥»a:^>F±«l^f4F7A± 
fc*«»fcLTij(HELT*,J:^U 2JBtt±©a»©-b 
;l/n-7.7-b7 L -h^i!!iSLTfecfc^ 0 ?ia©-b;l/D 
-X7-fef— F»«*«Bi-rs«^, 5Jttt©itfT^(Rl 
fcWH«lli'»T»Wfc«»©a£5iP^5-b;l/n-^7-fe 

7w;l/A^SLTfe<fc<, 0fl*ff#P,P86 1-15 8 
4 14^ » l- 1 2 2 4 1 9f, ®ffl¥ 11-1 
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9 8 2 8 5^, ft£fcB«®#ffitf*&T*SS. Sfc, 

£Bg6 0-2 7 5 6 2*f, #F?P§6 1-94 7 2 4^ 
ftfflBg6 1 -9 4 7 2 4 5^, ^Bg6 1- 1 0 4 8 1 
3*§, #MB§6 1-1 584 1 3^ 4#Hfl¥6- 1 3 4 
9 3 3^, fi:fS«0^jSTfll«T?*«o tfc, ttH«5 
6- 1 6 2 6 1 7#fcB«©Httfi-fe;l/n-X7-teT- 
h$$®iftft>Hg&K®-fe/l'P-X7-fe7 L - hi§$T'S 

^Oig, ffi«ifi©-fe;l/P-X7-fef--hi8»* 10 
[Wl^tclf ttJ-r-fe;l/D-X7-br- h 7 ^ /I/ AMBERS? 
t>J:v\ ^v^t±^rc2^@(D^i^n^rffli/^T. B— ©»ffl£ 

®tSLT^fclBfc»ziOjJS3£*fTft5CfcT?J:0, 7 
-r;l/A£ftgf Sci:T't>J:<, W*.tf»£W4 4-2 
023 5^fcge«*tiTvs^rffi^*So dftffi-rs-t;!/ 

D-X7-fe7 1 -hmM{i|s|-®mfgTfecfcl/^L, 

t;i/n-x7tf- h jsift-et, «fc < ftimmzn%\,\ 

[0 0 4 9] $5>t*^(0-t;l/D-X7-tr-r-h?§^ 

a, ttowi 9mm. ^m®± 

©•fe;l,p-X7-tr7- hJS«*J¥ffi-r C 

0. *©«^^n-X7fcf--h»ffi®££tetf!K 

LT> «»©fcrt/n-X7*T-h»»*«B£nfrSift 

UiTCtffX'Z, ¥ffittk&<bLffinfcffi#c©7^/l/A 

M/P^-b;bP-X7-tx- 

[0 0 5 0] -fe;l/P-X7-fe7-h7-r/l/Afc{J, MM 

U ^xx-r;l/$fc{i*;l/^y^xx-r;P^fflv^n 40 
So V >^xX7;KDWc{i, hU7xx;l/7*X7x 
-h (TPP) ^h^l/^I/*X7i-h (TC 
P) tf^Sns, #/l/#y$xxx;l/£L-ni, 7*;l/ 
ixxf;^<tt5^x>Sxxf;WftiWPfe5 0 7 
*;I/gxX-r/l/©0!lfc:{i, ^*?-;l/7*U-h (DM 
P) , ^X^;l/7*U-h (DEP) . 5>7>/l/7*l' 
-h (DBP) , S>**?-/l/7*l/-h (DOP) , ->* 
7i-/l/7^I/-h (DPP) ft«fctf5>X?-/l/'N*5';l/ 
7*U-h (DEHP) A^jnS. ^iylxXf* 
(Dmfcl*. 0-7-t^;l/^x>ifhi;x^;l/ (OACT 50 
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E) *; e fct;o-7-bf L ;l/^xy^h';7^;U (OACT 
B) A^*tiSo *©fl&©*;l/#y»xxf';l/flD0!lli: 
fi, tW^i^f;!/, U'>7-;^p<^;l/7-b^;K 
-t^-»|g> ? 7f-;l/, S^© h U ^ V v hixxf/W 
^Sti^o 7*;l/HxXT7l/3SnraBW (DM P, DE 
P, DBP, DOP, DPP, DEHP) tf#$L<fl! 

v^ns. DEP*j:tfDPP3W*fc»*U'». "imm 

(OmaMit, -fe;l/P-Xxxr;l/®l®0. 1715 2 5 

[0 0 5 1] -tr;l/P-X7-fcrr-h7-r;t/A{cti, £fb 
Kfihai (09, HfbKihlW, iBS&{bt&l#fl¥89, ^#;I/fS 

±i'j, &m^m&it$k mmmwk 7s» *«iidlt 

fc«fci/\ £1b!fi±Mfc-D^Tlt. Wm¥3- 1 9 9 2 0 
1^, 1^5-190707 3^, |W|5— 194789 
^, H5-2 7 1 4 7 1^ IH6-10785 4^<D& 

$ (F-7) ©0. o 175S1J»%W5 

L<, 0. 0 175SO. 2HB%T*£3ci:a<S5{cff 

*U\ maMtfo. 0 iHB%*BT?fcSfc, £fblft 

7^;l/ASB^©&{blS±M©7y-- K7 
7h (»*tfJL) tfBaSftSfc^tf&So «rfc#SL 
^3&{fclSitJW©09fc L"Oi, 7^;Wbn Fp^v- h;Vx 
^ (BHT) , hy^^;l/75> (TBA) 1kWT& 

[0052] [4?y v-7^;i>A©s#aag] fHKsn 

/c-tr;l/P-X7-fe7-h7^;l/A (#'Jv-7-r/W0 

1ffl$L\i\ #yv-7-<;UAOi?S« % 4 07!jM14 
0 MmT*£^<li:*W$L<, 7 07iM 1 2 0 (imT*$ 

mffmifbtlZo ±K0»/Arty h*irX hffitc J: Off 

T&mum % c i: t% aiBiniftsos^M^/j^? < 
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[0053] H?y v-7-r;i/A<DaffiM # y v- 
a, mmm, 7>i*vmm%rcimftmmmmmznM 

[0 0 5 4] [E(nJ§t] EfflK& ^6iOf^ 
•yhS(L Bit) KJ:S*a{fc£tt (0"J, o>- h U ntf 

a^su^, #y tr-;i/7;i/n-;i/*^ 20 
y v--e&s 0 «*tts^«s^LT^s$tt#y 
r;i/3-;i/^«Ft»* u\ stektt3Stttt¥g£ttJB© 

§0 SfekttSti, #'Jlf-/b7^3-^©±**«B*fe 
ttffifl(c«S$£««. j&fcftgti:, 6 J£l± 

S) *7ctt3f§SlS*W*Lv\ #U e-;P7;l/3-;l/ 
©£jfcl^fc8tott3*IS££-&S«£«\ BfefcttSfc 30 

±^*4St©^{ca^s^A-r«ci:^$Lv^ a 

fSSOWfctt, -S-, -C (CN) R 1 -, — N R 2 
-C S-*«fctf J E-ti6©ffl*-&to-&*^*nSo ± 

la r' is&ur* *n^n, 7k*m?*iiitmmm 

# I7i3l6©7/Mvi/S) v$>z>o 

[0 0 5 5] XV Z-frT/l^-jMDmfflcWk&M* 

tiL<D7-ti-/im (-co-chs ) <d-^ mmm 

?&tf7&L±<D7i/>im (-CO-R 3 ) fcB#»it 40 
ftim\, R 3 tt, ^M?a^6W±©flgBSSlS$ 
fctt5SSfliS"e*So mi6©gtt#y e3./l/7/1/3-/l/ 
(09, MP 1 03, MP 2 0 3, R 1 1 30, 
(*) CO *ffli^Tfe.fcu\, ElpJJitffi^-S (^14) X 
y tT^;l/7;l/n-;l/©y yfbS(±, 8 0 %W±T*&3 c 
t*f*U\ (^£) ^?ye-;l/7;l/3-;l/©S^g 

a, 2oow±r-fe-5<ii:*w$L^o ^ trypan 
Er&]ii©^ffi£, MVftT— -^ftfc saac-fs 
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7:ttI<Df^X3fY v*ftl&tt#?*EGlK£ffl^T' 
ElRlft, BE|6M£fi££LTt>, f^Xnf-f >y ^$ B B B 14 
^©EfattJIfcfiiocfctf-etSo t4b%, EfiR 

ft«©§y££&^T£^T*&3tf, gj§£ft7cft^*f« 
S/- HC*5^T«:^-r*{±&v\, EfaR*j§0Jl£8f*£ 

mm) %m&%# t m^m t (omicmt s c £ # 

[005 6] DK^R35rtt»] ^S7?ttiaf-f X 3 

fttt^tt, -awe, ^«tefto-*Mt*#-r«. * 

^©ft^ffifc^-htcfc^Tfi, fanr^ >y*$ 

#f14^W-r§ 0 ft¥g77l4Jltf:> ±IB©Elp]Jlfc:J:oT 
f-fXnf^ >y *$ B B B 14#?£Ern]£-e\ ^©EfaftH 

[0 0 5 7] ^S^ttfliKtt, >a 

yffi#0t&3^fttf££L£i\, ^ 
H>6FttS©U^— r-S/3>©*/Jvfitt, O^M^Sfi 
•PS So M*W(cf±, 3t*S*1t«H:, TffiS (Ill)tc 
i0Si?n§R e l/^-f->3 1 07!;S1 0 

0 nm©IEH{c^0, TIBS (IV) £ J: Dy£g£tl5 R 
thb^— r— i/a y-fit^M 07!;S2 0 0 nmOfflt^ 

0, ^LT, f^Xnf^ >y^^ B B B 14^©¥^^ 
#2 071£5 0* TftftCfcjWffSLV. 

(III) R e = (n x-ny) x d 

(IV) Rth= { (n2 + n3) /2-n 1} Xd 

a (iiDfcjBvvr, nxfi, «*s^rtt«iSrt©jiffl«i 

tt^FlRl©JSI#f*-efe0s fit, dtt, ^S^ttM© 

iP^T*fe§o s (iv) tcfev^r, n i it, yt^mfi&m 

*JB»f**nttlfittflJl t fc«^©JS»f*±ffl©«/|Nffll? 
n2*5«fctfn3tt, ^S*eJB©fl!l©JBJff*± 

[0 0 5 8] -r^73x-r«y^fg B B B 14^{i, 
(C. Destrade et al., Mol. Crysr. Liq. Cryst., v 

01. 71, page 111 (1981) : B*fb*^«> ^PMt^« 
IK, No. 2 2, ^ B B B ©ft^, ^5^, SI O^S2li5 
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